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14. Polak, B., Risteski, P., Lesjak, S., and Tolic, I.M. (2017). PRC1-labeled microtubule bundles and kinetochore pairs show oneto-one association in metaphase. EMBO Figure 1 ). Given how well we know the genome and the phenotypes of living modern humans, one might assume that the questions 'What are modern humans?' and 'Where do they come from?' could be easily answered; but both questions are more complex than they seem. Neither human morphology nor human behavior are uniform around the globe, nor is the modern human genome (e.g., there are regional differences in the proportion of Neanderthal DNA it contains). So, in order to avoid falling into the trap of elevating regional features of modern humans into species-specific features [3] , the phenotype and genotype of modern humans must be defined in terms of the morphological, behavioral and genetic characteristics all modern humans share. The second question is more complex than it seems because it conflates at least three 'origins' problems -the origins of the morphological and behavioral aspects of the modern human phenotype, as well as the origins of the modern human genotype, and each of them subsumes several sub-problems. Providing answers is also bedeviled by the surprisingly sparse, and mostly not well-dated, fossil and archaeological records.
Living humans are the contemporary manifestation of Homo sapiens, but is the phenotype of contemporary humans the gold standard we should use to make decisions about whether fossil evidence that may be hundreds of thousands of years old belongs to H. sapiens? Consider this analogy. My last car was a 2008 Subaru Forester. The Subaru Forester was introduced in 1997, and since then it has undergone four substantial updates -my version of the Subaru Forester belonged to the third generation. Each generation offers various modelscurrently the base-model is the 2.5i, and the one with most 'bells and whistles' is the 2.5i Touring. All Subaru Foresters are, at least to me, recognizable, and I can usually distinguish the versions, the models are trickier. However, it would clearly be unreasonable to expect all Subaru Foresters to look like the latest version. Given that according to genomic evidence the lineage leading to contemporary modern humans separated from archaic humans at least half a million years ago [4] So what is distinctive about the morphology of modern humans, and how far back in time do we see evidence of it in the fossil record? In his seminal studies of modern human cranial variation using traditional linear measurements [5, 6] , William (Bill) Howells showed that all modern human crania share a ''universal loss of robustness'' -they were all generally less 'craggy', and their faces were smaller, than those of earlier hominin taxa. He suggested that within modern humans ''variation in shape seems to be largely located in the upper face, and particularly the upper nose and the borders of the orbits'' [6] . Modern human mandibles tend to have narrow bodies and a chin, and the dentition of extant modern humans is notable for the absolutely and relatively small size of the premolar and molar tooth crowns, enamel caps with a reduced number of cusps, and short and slender tooth roots. The distinctive features of the modern human skeleton, which must be evident across the full range of climatic and altitudinal adaptations exhibited by living humans, include its general gracility, limbs that are long relative to the trunk, elongated distal limb bones, a relatively narrow trunk and pelvis, and a low body mass relative to stature [7] . The pelvis is also distinguished by its relatively large birth canal [8] .
Currently the earliest evidence of a modern human-type cranial and dental morphology is the fossil known as Omo I [9] , from the Kibish Formation in southern Ethiopia, which has been dated to an age of 195,000 years [10] . In addition, crania from Herto, a site in the Middle Awash region of Ethiopia, have been dated to be about 160,000 years old [11] . With respect to the cranium, although the specimens from both of these sites lie outside of the range of variation of the more than a thousand modern human crania from across the world that were studied by Howells, they were close enough to be uncontroversially regarded as H. sapiens [12] . Also, the allocation of Omo I to H. sapiens is bolstered because a hipbone belonging to the same individual [13] lies within the 95% confidence interval of a large sample of modern humans.
The new fossil and archeological evidence from Jebel Irhoud, which is about as far to the northwest as you can get in Africa from Ethiopia and Kenya, comes from a cave that was exposed by mining operations in 1960. A year later, the accidental unearthing of a skull (Irhoud 1) prompted excavations that recovered more hominin evidence in the form of an adult braincase (Irhoud 2), an immature mandible (Irhoud 3) and fragments of the humerus and ilium of an 
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Pre-modern Homo Figure 1 . Hominin species according to a species-rich interpretation.
The new evidence from Jebel Irhoud extends the first appearance date of Homo sapiens fossils closer to the time the genetic evidence predicts the modern human lineage became independent. The last half million years was a time of considerable taxic diversity [18] in the hominin lineage.
immature individual, another mandible, as well as animal remains and stone tools whose manufacture requires considerable dexterity and complex planning. Excavations initiated in 2004 not only recovered in situ archaeological evidence and more hominin fossilsincluding an adult skull, a nearly complete adult mandible, an upper jaw, some teeth and several limb bones [1] -but they also clarified the stratigraphy and the dating [2] . The fossils come from a bonebed within the archaeological site that contains the remains of at least five hominin individuals -three are adults, one is adolescent and one immature. Thermoluminescence dating, which was used to determine the ages of fire heated flint artefacts, suggests these Middle Stone Age artefacts are 315 ± 34 thousand years old. This is consistent with the recalculated uranium series electron spin resonance age of 286 ± 32 thousand years for a hominin tooth from the immature Irhoud 3 mandible.
The researchers make a good case that the morphological variation seen among the Jebel Irhoud hominins is consistent with the hypothesis that they come from a single species. They also make a good case that the morphology of the face, mandible, and especially the dentition, is close enough to that seen in recent modern human populations to be comfortable allocating them to H. sapiens. The exception to this pattern is the brain case. Although its size, about 1400 cm 3 , is well within the range of modern humans, it is elongated and not globular as is the case in recent modern humans. Instead, the brain case of Irhoud 1 and 2 is more like the brain case of Omo II [14] . The archaeological evidence for behavior that is confined to modern humans takes the form of finely made flint artefacts, the edges of which have been retouched. So what are the implications of the hominin fossils and the stone tools from Jebel Irhoud? First, the location of the site, some 3500 miles from Omo-Kibish and Herto, reminds us of the admonition that 'absence of evidence is not evidence of absence'. Palaeoanthropologists are like the drunk looking for their lost keys under the lamppost. They do this not because that is where they dropped their keys, but because it is the only place they can see to look for them! The fossil sites in East Africa are the equivalent of the street-light, but places where hominin fossils are recovered are unlikely to be the only locations occupied by hominins, nor is there any logical reason why the regions where there are most fossil sites are necessarily the places where all of the important developments in human evolution took place. Second, the evidence from Jebel Irhoud is consistent with the hypothesis that the morphological changes characterizing a new species do not suddenly appear across all of the regions of the body in an integrated package. Instead, at the beginning of the speciation process, the changes appear in local populations in one, or more, body regions, and only later do they spread across the range of that species to all of the morphological regions that become distinctive. Some regions, such as the face, seem to change their morphology early, whereas other characteristics of modern humans, such as the reduction in the number of trabeculae that stiffen the bone under joint surfaces [15] , appear much later. This pattern of evolution is consistent with what has been called the 'accretion model' for the origin of the distinctive morphology seen in Homo neanderthalensis [16] , which suggests that the characteristic morphology of Neanderthals did not appear suddenly, but accumulated over time, with some regions like the dentition changing early, and others later.
The only cavil with the interpretation of the hominin fossils from Jebel Irhoud is the suggestion that they confirm that the ''evolutionary history of H. sapiens'' involves ''the whole African continent'' [1] . We presently know too little, and are always likely to know too little [17] , to be sure where, when and how modern humans originated.
